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DETAILED ACTION 
Drawings 

1 . The amendment to Figure 1 designated by a legend "Prior Art" has overcome the 
Drawing Objection issued in the previous office action. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-16 rejected under 35 U.S.C. 103(a) as being unpatentable over Whinnett et al. 
(U.S. Patent No. 6,3 1 7,41 1), hereinafter referred as Whinnett in view of Stewart et al. (U.S. 
Patent No. 6,339,612), hereinafter referred as Stewart. 

Regarding claim 1, Whinnett discloses in fig. 5 of a method for transmitting data symbols 
[SI through S4, see fig. 5] in a CDMA communication system [col. 1, lines 20-24] including a 
transmitter [col. 5, lines 18-20, the transmitter of fig. 5 transmits signals to antenna 120 of 
the subscriber unit] having an antenna array [antennas 100-106, fig. 5] and a receiver [the 
subscriber unit (receiver) of fig. 7, receives and demodulates a signal transmitted by the 
transmitter of fig. 5, see col. 6, lines 44-46], the method comprising the steps of: 
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generating a first [S1S1, fig. 5] and second [S2S2, fig. 5] data field of symbols 
[transformer 88 implemented with space-time coders such as 60 of fig. 3, provide a 
first output S1S1S2S2, see fig. 5 and col. 5, lines 35-42] ; 

encoding said first (S1S1, fig. 5) and second data (S2S2, fig. 5) field producing 
complex conjugates of the symbols of said first (S1*S1*, fig. 5) and second (-S2*-S2, fig. 
5) data field [transformer 88 implemented with space-time coders encodes first S1S1 
and second S2S2 and producing -S2*-S2 of first and second data fields, see fig. 5, 
col. 5, lines 38-42]; 

transmitting from the said transmitter [col. 5, lines 18-20, the transmitter of fig. 
5 transmits signals] a first communication burst [rl(SlSlS2S2) burst, fig. 5] including 
said first and second data fields [S1S1S2S2, fig. 5] over a first antenna [antenna 100, fig. 

51 and a second communication burst [r2(-S2*-S2*Sl*Sl*) burst, fig. 5] produced using 
said complex conjugates of said first and second data fields [ -S2*-S2*S1*S1*, fig, 5] 
over a second antenna [antenna 102, fig. 5]; and 

receiving and decoding at said receiver (subscriber unit, fig. 7) said first 
[rl(SlSlS2S2) burst, fig. 5] and second communication bursts [r2(-S2*-S2*Sl*Sl*) 
burst, fig. 5] to recover said first and second data fields [as disclosed in col. 6, lines 44- 

52 and fig. 7, subscriber unit receives and decodes a signal transmitted by the 
transmitter of fig. 5]. 

Whinnett fails to explicitly disclose of the first and the second data fields separated by a 
midamble over a first and second respective antennas. 
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Stewart teaches of a joint detection of data signals in a CDMA communication system. 
Stewart discloses in col.3, lines 17-26 and fig. 1 of including a midamble portion in a burst 
(fig. 1) having data sub-burst 1 and data sub-burst 2. The midamble portion of the burst of 
fig. 1 received on each antenna provides a channel estimation function. Therefore, it would 
have been obvious to one of ordinary skills in the art at the time of the invention to modify the 
teachings of Whinnett to include the feature of a burst having a midamble portion within data 
sub-burst 1 and data sub-burst 2 as taught by Stewart. One is motivated as such in order to 
provide a means for channel estimation enabling an estimation of the complex-valued 
channel impulse response defined from each user to each antenna (Stewart, col 3, lines 17- 
26). 

Whinnett further discloses in fig. 5 comprising the step of generating 
said first [rl(SlSlS2S2) burst, fig. 5] by a first burst generator [respective spreader 92 
and 94 with their associated transmitting antennas 100-106 are the first and second burst 
generators for generating the respective communication burst for transmitting to receiver 
120] and second [r2(-S2*-S2*Sl*Sl*) burst, fig. 5] communication burst by a second burst 
generator [respective spreader 92 and 94 with their associated transmitting antennas 100- 
106] wherein said first communication burst comprises said first data field (S1S1) followed by 
said second data field (S2S2); and 

said second [r2(-S2*-S2*Sl*Sl*) burst, fig. 5] communication burst comprises said 
negative complex conjugate of said second data field (-S2*-S2*, fig. 5) followed by said 
complex conjugate of said first data field (S1*S1*, fig. 5). 
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Whinnett fails to explicitly disclose each of the first and the second 
communications burst having first and second data fields separated by a midamble over a first 
and second respective antennas. 

Stewart teaches of a joint detection of data signals in a CDMA communication system. 
Stewart discloses in col.3, lines 17-26 and fig. 1 of including a midamble portion in a burst 
(fig. 1) having data sub-burst 1 and data sub-burst 2. The midamble portion of the burst of 
fig. 1 for each burst received on each antenna provides a channel estimation function. 
Therefore, it would have been obvious to one of ordinary skills in the art at the time of the 
invention to modify the teachings of Whinnett to include the feature of a burst having a 
midamble portion within data sub-burst 1 and data sub-burst 2 as taught by Stewart. One is 
motivated as such in order to provide a means for channel estimation enabling an 
estimation of the complex-valued channel impulse response defined from each user to each 
antenna (Stewart, col 3, lines 1 7-26). 

Regarding claim 7, Whinnett discloses in fig. 5 of a CDMA [col. 1, lines 20-24] 
communication system including a base station [col. 5, lines 18-20, the transmitter of fig. 5 
transmits signals] and a user equipment (UE) [subscriber unit, fig. 7 and col. 6, lines 44-46], 

comprising: 

an encoder [transformer 88 implemented with space-time coders encodes, col. 
5, lines 38-42] which encodes a first (S1S1, fig. 5) and second data field of symbols 
(S2S2, fig. 5) to produce complex conjugates of the symbols of said first (S1*S1*, fig. 5) 
and second (-S2*-S2, fig. 5) data field [transformer 88 implemented with space-time 
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coders encodes first S1S1 and second S2S2 and producing -S2*-S2 of first and 
second data fields, see fig. 5, col. 5, lines 38-42]; 

a first [antenna 100, fig. 5] and second antenna [antenna 102, fig. 5] of a 
transmitter which transmits RF signals including a first [rl(SlSlS2S2) burst, fig. 5] and 
second communication burst [r2, fig. 5], wherein said first communication burst 
[rl(SlSlS2S2) burst, fig. 5] including said first (S1S1, fig. 5) and second (S2S2, fig. 5) 
data fields is transmitted by said first antenna [antenna 100, fig. 5] and a second 
communication burst [r2(-S2*-S2*Sl*Sl*) burst, fig. 5] produced using said complex 
conjugates of said first and second data fields [ -S2*-S2*S1*S1*, fig. 5] over a second 
antenna [antenna 102, fig. 5]; and 

a receiver (subscriber unit, fig. 7) comprising a decoder which decodes said RF 
signals to recover said first [rl(SlSlS2S2) burst, fig. 5] and second [r2(-S2*- 
§2*81*81*) burst, fig. 5] data fields [as disclosed in col. 6, lines 44-52 and fig. 7, 
subscriber unit receives and decodes a signal transmitted by the transmitter of fig. 
5]- 

Whinnett fails to explicitly disclose of the first and the second data fields separated by a 
midamble over a first and second respective antennas. 

Stewart teaches of a joint detection of data signals in a CDMA communication 
system. Stewart discloses in col.3, lines 17-26 and fig. 1 of including a midamble portion in a 
burst (fig. 1) having data sub-burst 1 and data sub-burst 2. The midamble portion of the 
burst of fig. 1 received on each antenna provides a channel estimation function. Therefore, it 
would have been obvious to one of ordinary skills in the art at the time of the invention to 
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modify the teachings of Whinnett to include the feature of a burst having a midamble portion 
within data sub-burst 1 and data sub-burst 2 as taught by Stewart. One is motivated as such in 
order to provide a means for channel estimation enabling an estimation of the complex- 
valued channel impulse response defined from each user to each antenna (Stewart, col J, 
lines 1 7-26). 

Whinnett further discloses in fig. 5 comprising the step of generating 
said first [rl(SlSlS2S2) burst, fig. 5] by a first burst generator [respective spreader 92 
and 94 with their associated transmitting antennas 100-106 are the first and second burst 
generators for generating the respective communication burst for transmitting to receiver 
120] and second [r2(-S2*-S2*Sl*Sl*) burst, fig. 5] communication burst by a second burst 
generator [respective spreader 92 and 94 with their associated transmitting antennas 100- 
106] wherein said first communication burst comprises said first data field (S1S1) followed by 
said second data field (S2S2); and 

said second [r2(-S2*-S2*Sl*Sl*) burst, fig. 5] communication burst comprises said 
negative complex conjugate of said second data field (-S2*-S2*, fig. 5) followed by said 
complex conjugate of said first data field (S1*S1*, fig. 5). 

Whinnett fails to explicitly disclose each of the first and the second 
communications burst having first and second data fields separated by a midamble over a first 
and second respective antennas. 

Stewart teaches of a joint detection of data signals in a CDMA communication 
system. Stewart discloses in col.3, lines 17-26 and fig. 1 of including a midamble portion in a 
burst (fig. 1) having data sub-burst 1 and data sub-burst 2. The midamble portion of the 
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burst of fig. 1 for each burst received on each antenna provides a channel estimation function. 
Therefore, it would have been obvious to one of ordinary skills in the art at the time of the 
invention to modify the teachings of Whinnett to include the feature of a burst having a 
midamble portion within data sub-burst 1 and data sub-burst 2 as taught by Stewart. One is 
motivated as such in order to provide a means for channel estimation enabling an 
estimation of the complex-valued channel impulse response defined from each user to each 
antenna (Stewart, col 3, lines J 7-26). 

Regarding claim 12, Whinnett discloses in fig. 5 a transmitter [col. 5, lines 18-20, the 
transmitter of fig. 5 transmits signals] which transmits data symbols [S1S1S2S2, fig. 5] in a 
CDMA [col. 1, lines 20-24] communication system including a base station [col. 5, lines 18-20, 
the transmitter of fig. 5 transmits signals] and a user equipment (UE) [subscriber unit, fig. 7 
and col. 6, lines 44-46], said transmitter [col. 5, lines 18-20, the transmitter of fig. 5 transmits 
signals] comprising: 

an encoder [transformer 88 implemented with space-time coders encodes, col. 
5, lines 38-42] which encodes a first (S1S1, fig. 5) and second data field of symbols 
(S2S2, fig. 5) to produce complex conjugates of the symbols of said first (S1*S1*, fig. 5) 
and second (-S2*-S2, fig. 5) data field [transformer 88 implemented with space-time 
coders encodes first S1S1 and second S2S2 and producing -S2*-S2 of first and 
second data fields, see fig. 5, col. 5, lines 38-42]; 

a first [antenna 100, fig. 5] and second antenna [antenna 102, fig. 5] of a 
transmitter which transmits RF signals including a first [rl(SlSlS2S2) burst, fig. 5] and 
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second communication burst [r2(-S2*-S2*Sl*Sl*) burst, fig, 5], wherein said first 
communication burst [rl(SlSlS2S2) burst, fig. 5] including said first (S1S1, fig. 5) and 
second (S2S2, fig. 5) data fields is transmitted by said first antenna [antenna 100, fig. 5] 
and a second communication burst [r2(-S2*-S2*Sl*Sl*) burst, fig. 5] produced using 
said complex conjugates of said first and second data fields [-S2*-S2*S1*S1*, fig. 5] 
over a second antenna [antenna 102, fig. 5]; and 

Whinnett fails to explicitly disclose of the first and the second data fields separated by a 
midamble over a first and second respective antennas. 

Stewart teaches of a joint detection of data signals in a CDMA communication 
system. Stewart discloses in col.3, lines 17-26 and fig. 1 of including a midamble portion in a 
burst (fig. 1) having data sub-burst 1 and data sub-burst 2. The midamble portion of the 
burst of fig. 1 received on each antenna provides a channel estimation function. Therefore, it 
would have been obvious to one of ordinary skills in the art at the time of the invention to 
modify the teachings of Whinnett to include the feature of a burst having a midamble portion 
within data sub-burst 1 and data sub-burst 2 as taught by Stewart. One is motivated as such in 
order to provide a means for channel estimation enabling an estimation of the complex- 
valued channel impulse response defined from each user to each antenna (Stewart, col 3, 
lines 17-26). 

Whinnett further discloses in fig. 5 comprising the step of generating 
said first [rl(SlSlS2S2) burst, fig. 5] by a first burst generator [respective spreader 92 
and 94 with their associated transmitting antennas 100-106 are the first and second burst 
generators for generating the respective communication burst for transmitting to receiver 
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120] and second [r2(-S2*-S2*Sl*Sl*) burst, fig. 5] communication burst by a second burst 
generator [respective spreader 92 and 94 with their associated transmitting antennas 100- 
106] wherein said first communication burst comprises said first data field (S1S1) followed by 
said second data field (S2S2); and 

said second [r2(-S2*-S2*Sl*Sl*) burst, fig. 5] communication burst comprises said 
negative complex conjugate of said second data field (-S2*-S2*, fig. 5) followed by said 
complex conjugate of said first data field (S1*S1*, fig. 5). 

Whinnett fails to explicitly disclose each of the first and the second 
communications burst having first and second data fields separated by a midamble over a first 
and second respective antennas. 

Stewart teaches of a joint detection of data signals in a CDMA communication 
system. Stewart discloses in col.3, lines 17-26 and fig. 1 of including a midamble portion in a 
burst (fig. 1) having data sub-burst 1 and data sub-burst 2. The midamble portion of the 
burst of fig. 1 for each burst received on each antenna provides a channel estimation function. 
Therefore, it would have been obvious to one of ordinary skills in the art at the time of the 
invention to modify the teachings of Whinnett to include the feature of a burst having a 
midamble portion within data sub-burst 1 and data sub-burst 2 as taught by Stewart. One is 
motivated as such in order to provide a means for channel estimation enabling an 
estimation of the complex-valued channel impulse response defined from each user to each 
antenna (Stewart, col 3, lines J 7-26). 
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Regarding claims 2, 8 and 13, Whinnett discloses wherein an encoder [transformer 88 
implemented with space-time coders encodes, col. 5, lines 38-42] negates the complex 
conjugate of the second data field (-S2*-S2*, fig. 5)[see fig. 5 and col. 3, lines 5-10] as claims. 

Regarding claim 4, Whinnett discloses of a subscriber unit receives and decodes a signal 
transmitted by the transmitter of fig. 5. Whinnett fails to explicitly disclose wherein said 
receiving and decoding step comprises: estimating a channel response of said first and second 
communication bursts using said bursts' midambles; and detecting the symbols of said first and 
second communication bursts in response to said channel response. Stewart discloses in col. 4, 
lines 51-55 and in col. 3, lines 17-26, of a DSP (fig. 4) receiver the receives signal vectors 
S(ka) (bursts) and extracts/decodes the midamble portion of each S(ka) and generates a 
channel estimate and impulse response from each user to antenna based on each burst. 
Stewart detects the symbols of the burst signals in response to the estimation by further discloses 
in col. 3, lines 22-40 that the DSP receiver includes a detector, which uses the resulting set 
of convolved signal vectors (bursts) to extract the data symbol information from each user 
and outputs soft-decision symbol information for used in subsequent error control 
decoding. Therefore, it would have been obvious to one of ordinary skills in the art at the time 
of the invention to modify the teachings of Whinnett to include the feature of a burst having a 
midamble portion that enable detection of the symbols based on midamble portion as taught by 
Stewart. One is motivated as such in order to provide a means for channel estimation and 
jointly provide detection of data symbols transmitted over a communication channel 
(Stewart, col. 1, lines 7-11 and col. 3, lines 17-26). 
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Regarding claim 5 5 10 and 15, Whinnett discloses wherein a base station [col. 6, lines 44- 
46, the transmitter of fig. 5 transmits signals to the subscriber unit, establishing that the 
transmitter of fig. 5 is a base station which serves the user] includes said receiver [base 
station/transmitter unit of fig. 5 in a CDMA system inherently includes a receiver for 
receiving data via antenna 100-106] and a user equipment includes [subscriber unit, fig. 7 
and col. 6, lines 44-46] said transmitter [subscriber unit in fig. 7 in a CDMA system 
inherently includes a transmitter for sending and receiving data via antenna 120], 

Regarding claim 6, 1 1 and 16, Whinnett discloses wherein a user equipment (UE) 
[subscriber unit, fig. 7 and col. 6, lines 44-46] includes said receiver [antenna 120, fig. 7] and 
a base station includes said transmitter [col. 6, lines 44-46, the transmitter of fig. 5 transmits 
signals to the subscriber unit, establishing that the transmitter of fig. 5 is a base station 
which serves the user]. 

Response to Arguments 
Applicant's arguments filed 1 1/21/05 have been fully considered but they are not 
persuasive. Applicant argues that the present invention transmits over a first antenna a first 
communication burst with a fist data field followed by a midamble followed by a second data 
field and a second antenna transmits a second communication burst with a negative complex 
conjugate of the second data field followed by a midamble followed by a complex conjugate of 
the first data field and neither Whinnett nor Stewart alone or in combination teach or suggest 
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such an arrangement. Examiner respectfully disagrees and provides a detailed description with a 
motivation of how Whinnett in view of Stewart teaches and/or suggests such an arrangement. 

For example, for claim 1, Whinnett discloses in fig. 5 of a method for transmitting data 
symbols [SI through S4, see fig. 5] in a CDMA communication system [col. 1, lines 20-24] 
including a transmitter [col. 5, lines 18-20, the transmitter of fig. 5 transmits signals to 
antenna 120 of the subscriber unit] having an antenna array [antennas 100-106, fig. 5] and a 
receiver [the subscriber unit (receiver) of fig. 7, receives and demodulates a signal 
transmitted by the transmitter of fig. 5, see col. 6, lines 44-46], the method comprising the 
steps of: 

generating a first [S1S1, fig. 5] and second [S2S2, fig. 5] data field of symbols 
[transformer 88 implemented with space-time coders such as 60 of fig. 3, provide a 
first output S1S1S2S2, see fig. 5 and col. 5, lines 35-42] ; 

encoding said first (S1S1, fig. 5) and second data (S2S2, fig. 5) field producing 
complex conjugates of the symbols of said first (S1*S1*, fig. 5) and second (-S2*-S2, fig. 
5) data field [transformer 88 implemented with space-time coders encodes first S1S1 
and second S2S2 and producing -S2*-S2 of first and second data fields, see fig. 5, 
col. 5, lines 38-42]; 

transmitting from the said transmitter [col. 5, lines 18-20, the transmitter of fig. 
5 transmits signals] a first communication burst [rl(SlSlS2S2) burst, fig. 5] including 
said first and second data fields [S1S1S2S2, fig. 5] over a first antenna [antenna 100, fig. 
5] and a second communication burst [r2(-S2*-S2*Sl*Sl*) burst, fig. 5] produced using 
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said complex conjugates of said first and second data fields [ -S2*-S2*S1*S1*, fig. 5] 
over a second antenna [antenna 102, fig. 5]; and 

receiving and decoding at said receiver (subscriber unit, fig. 7) said first 
[rl(SlSlS2S2) burst, fig. 5] and second communication bursts [r2(-S2*-S2*Sl*Sl*) 
burst, fig. 5] to recover said first and second data fields [as disclosed in col. 6, lines 44- 
52 and fig. 7, subscriber unit receives and decodes a signal transmitted by the 
transmitter of fig. 5]. 

Whinnett fails to explicitly disclose of the first and the second data fields separated by a 
midamble over a first and second respective antennas. 

Stewart teaches of a joint detection of data signals in a CDMA communication system. 
Stewart discloses in col.3, lines 17-26 and fig. 1 of including a midamble portion in a burst 
(fig. 1) having data sub-burst 1 and data sub-burst 2. The midamble portion of the burst of 
fig. 1 received on each antenna provides a channel estimation function. Therefore, it would 
have been obvious to one of ordinary skills in the art at the time of the invention to modify the 
teachings of Whinnett to include the feature of a burst having a midamble portion within data 
sub-burst 1 and data sub-burst 2 as taught by Stewart. One is motivated as such in order to 
provide a means for channel estimation enabling an estimation of the complex-valued 
channel impulse response defined from each user to each antenna (Stewart, col 3, lines 17- 
26). 

Whinnett further discloses in fig. 5 comprising the step of generating 
said first [rl(SlSlS2S2) burst, fig. 5] by a first burst generator [respective spreader 92 
and 94 with their associated transmitting antennas 100-106 are the first and second burst 
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generators for generating the respective communication burst for transmitting to receiver 
120] and second [r2(-S2*-S2*Sl*Sl*) burst, fig. 5] communication burst by a second burst 
generator [respective spreader 92 and 94 with their associated transmitting antennas 100- 
106] wherein said first communication burst comprises said first data field (SI SI) followed by 
said second data field (S2S2); and 

said second [r2(-S2*-S2*Sl*Sl*) burst, fig. 5] communication burst comprises said 
negative complex conjugate of said second data field (-S2*-S2*, fig. 5) followed by said 
complex conjugate of said first data field (S1*S1*, fig. 5). 

Whinnett fails to explicitly disclose each of the first and the second 
communications burst having first and second data fields separated by a midamble over a first 
and second respective antennas. 

Stewart teaches of a joint detection of data signals in a CDMA communication system. 
Stewart discloses in col.3, lines 17-26 and fig. 1 of including a midamble portion in a burst 
(fig. 1) having data sub-burst 1 and data sub-burst 2. The midamble portion of the burst of 
fig. 1 for each burst received on each antenna provides a channel estimation function. 
Therefore, it would have been obvious to one of ordinary skills in the art at the time of the 
invention to modify the teachings of Whinnett to include the feature of a burst having a 
midamble portion within data sub-burst 1 and data sub-burst 2 as taught by Stewart. One is 
motivated as such in order to provide a means for channel estimation enabling an 
estimation of the complex-valued channel impulse response defined from each user to each 
antenna (Stewart, col 3, lines J 7-26). 
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Based on the arrangement and motivation provided in the rejection, Whinnett in view of 
Stewart clearly teaches and/or suggest the arrangement as claimed. Therefore, claims 1, 7 and 12 
and its dependent claims remain rejected. 

4. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Conclusion 

Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Or faxed to: 

(703)305-3988, (for formal communications intended for entry) 

Or: 

(703)305-3988 (for informal or draft communications, please label "Proposed" or 
"DRAFT") 
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Hand-delivered responses should be brought to Crystal Park II, 2021 Crystal 
Drive, Arlington, VA., Sixth Floor (Receptionist). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chirag G. Shah whose telephone number is 571-272-3 144. The 
examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wellington Chin can be reached on 571-272-3 134. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



cgs 

December 29, 2005 
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